Estrogen produced in cultured hippocampal neurons is a functional regulator of a GABAergic machinery.
Accumulating evidence suggests that estrogen is produced locally by the neurons in the brain. We observed that a 48-hr treatment with the estrogen receptor antagonists ICI 182780 and tamoxifen decreased the level of glutamate decarboxylase (GAD)-65, a rate-limiting gamma-aminobutyric acid (GABA)-synthesizing enzyme, in a dissociated hippocampal neuronal culture. Aromatase is an essential enzyme for estrogen biosynthesis. Treatment with an aromatase inhibitor decreased the GAD 65 level, indicating that estrogen biogenesis functions to maintain the level of this enzyme for GABAergic neurotransmission. Furthermore, insofar as the effect of ICI 182780 was observed equivalently in the presence of either brain-derived neurotrophic factor (BDNF) or BDNF-receptor inhibitor K252a, estrogen probably regulates GAD level independently of brain-derived neurotrophic factor (BDNF). Thus, estrogen produced by neurons is considered to be an intrinsic regulatory factor for neuronal networks that maintain GABAergic neurotransmission.